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Design and Implementation of a Portable Electric Bass

Using Two PDAs

TsuToMU TERADA," MASAHIKO TSUKAMOTOt and SHOJIRO NISHIOf

As a result of advancement in mobile computing technologies, it becomes common for users
to carry a PDA (Personal Digital Assistant) with them wherever they go. PDAs can be used
for various purposes, and applications for entertainment, especially those centering on music,
are expected to gain more importance. However, most current mobile applications only allow
users to listen to music and there are few applications that enable users to enjoy and par-
ticipate in playing music. Therefore, our research group proposes mobile electronic musical
instruments to enable users to enjoy playing music anywhere. In this paper, the goal of our
study is to construct the DoublePad/Bass as such a mobile musical instrument. The Dou-
blePad/Bass uses two PDAs with a touch panel display, and realizes the input by allocating
two PDAs for inputs at each hand like playing an electric bass. Thus, musicians who can play
an electric bass can also play the DoublePad/Bass with little practice. Moreover, the system
provides a simple playing mode for users who are not familiar with playing music to enable
them to play music easily. Using this system, users can play music no matter where they are,
by themselves or by collaborating with others.
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Fig.1 Performance with mobile musical instruments.
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Fig.2 Performance in wedding ceremony.

goobooooooooboooboooooooooo
goooooOooooooooooooooooonon
oboooboooooooooooooo 2m
gooooooooooooooboooboooa
oooooOoooopPDAOOOOODOOOOOOO
gobooobooooooooocboooooooooo
O00OooopPDADCOOOOOODOOCODOOOOO
goooboooooooooooooooobobooo
oooooobooooooo
gooooooboO00o0oooooobooboooooo
ooboooooboobooobooooooooboooo
gooooooooooobooooooooon
goboooooooooooobooboooo
00000oDooO0o0ooO0oooo0ooo0n PDA
O0o0oO0oOoooooooooooood PDA
goboooooooobooocobooboooooao
oboooboboooooboooboooooboooon
OOooOooOoooooO pPDAODOODOOOODO
0000 PDAOOOOOOOOOOOOOODO
O0O0oO0oOoooooooOopPbAOOOOOO
goboooooooooooboooooooboon



268 goooooooo

ooo
goooooooooooboobooooooooo
goooooooobooobobobooooooooo
goOoooobooooboobooobooooboo
goooooooboooo
goooooobooobooooooooboboo
200 PDAODOOOOOOOOOODOOOOOO
00 pDADOOOOODOOOODOOOOOOOO
goooobooooooboobooooooooon
oboboooooooobbooobooooooood
obooooboboobobooobooooobooob oo
goboodoooooooooboboOoooooo
goboooooooooooooboooobooon
gboobooooooooooooooboo
goooooooboooooooooboooboooo
goooooooooo pPDAODCOCOOODOO
0oo0ooooooOooOoooooooD PDA
goboooooooooooooobboooon
gobooooooooooboooobooooon
gooood
goboboooooobooooooboobooooon
goboboooboooooooooooooooooon
gbooobooobOoooboooooooboooooo
gboooooooooooooooobooooboooo
gooobooooocoooOooobooooboooooon
goooooboooooooooo

3. DoublePad/Bass000O

oooooooooooOoooooooooooo
00o0oUoooooooooUoooo pDAODOOO
O00o0o0oooooooooouUoooooooo
gooopoDoOOooOoooooooooooooooog
0000000000000 PDAOOOOOOOO
000 DoublePad D000 O00DO0ODOQO ODoublePad
0O000U00o0oooo0oooooooooooao
DoublePad/Bass 0 000 000000000000
0000000000 000oooOoooooooo
goooooooooooUoooogoooooog
oooo

DoublePad/Bass0 10000000000000O
o0oooooooooooooo
(1) DoOUOOoOooOooOUOoOOoOUOoOoO
000O0oO0o00oooooooooooooooo

O0000oooooooooooooDpooood

00000000 0ooooooooooooooo

000 10000000000000000o0o00

Feb. 2003

o0o0o0o0o0oO0oOoOooooooooooooon
000000000000 00 ODoublePad/Bass
O000oo0oooooo0oo pbDAOOOOOOOO
ooooooooooooooooooooooao
O00oo0o0oo0oO0ooO0o0Oooooooooooooo
0000O000o0o0o0ooooooooooooo
ooooooooooooooooooooooon
ooooooOoooooooooo
(2) ODoooooooo

o0oo0ooooooO0oOoooooooooon
OoooO0oo0ooooooooooooooooooao
ooooOooOoo0ooOooooOooOooOoOoOoooo
O00oooooOooooo0oOoOooooooooo
oooooooooooooooooooooon
0000 O0DoublePad/Bass0 0 000000 O
00000000o00000ooooooooooo
000000000 000000oo0oDo0o00o0on
000000000000 pPDAOOOOOOOO
ooo0oo00ooO0O0oOooooooooooao
o00o0o0ooO0oO0o0o0ooooOoooooooon
oooooooooOooOoooOoOooOoooooo
ooooO0ooooOoooOoo0oooooooon
ooo

4. 0O0ODOO0O0O

0000 DoublePad/Bass 00000000000
DoublePad/Bass 200 PDAOOOOOODOOO
0oo0o0o0o0O0ooO0oo0oO0ooo PDAOOOOO
oooooooO0ooooOooOooOooOoooooon
oo0o0oOo0oOoooOoooOoO0oOooOoooooon
ooooO0Ooo0oooOOo0O0oooOoO0oOoooooo

41 0O00OO

DoublePad/Bass 1 0000 300000000
O0ooo0o0oooo0oooooooooooooon
0ooO0oo 3000000000000 40000
0oooooooOooO0oooooooooooooo
04000000000000000000000O
oooao

03000000000000000000080
O00O00O00o0o00000000o0oo0oooon
000o00o0o0o00o000oooooooooon
0oooooooO0ooOooOooooOoOooooooo
oooooooooooOoooboooOooooooo
O00o00oo0o0ooO0o0oo0ooooooooooPDA
oo00o0D 1000000000000 00000
ooooooooooooooooooooooDon



Vol. 44 No. 2

* T

0 3 DoublePad/Bass000
Fig.3 Basic concept of the DoublePad/Bass.
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Fig.4 Operation of the right hand.
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Table 1 Communication methods between two PDAs.
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Fig.5 Flow diagram of each method.
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Table 2 Avairable techniques on the DoublePad/Bass.

200000 gooooooooO0OoO0oo0OoO0OoOooOoOooOOoO0o
oo 100000 goooooooooooooo
oooooo goooooO0b00000O0000000O0O0D0D0OO
oooooooo go0oooo0o0oo0000o0oOO0O00000O00O00000O000O0O0DOOOOOOO0O00OO
oo gooooo 2000000000000000000O00O0O0C0O01000000000O0DOOOODOOGOOO
oo oooo 10000000000000000000000O0O0O0OO00O0OOOOOOOOOOOO0OOO0
oooooo 1000000000000000000O0O0O00O0O000O0DOO000OO0O0OOOOOOO0O0O00O0

gooooooooooboooboboooobo 100000
goooooooooooooooboooobooon

boocooboooobooooobooobo 200000 3

O0o00o0oOooooO0ono PDAOOOOOOOO
000000 1030400000000000000
ooooooooooooooooooooooon
000000000 100000000000000
00000000 z2000000000000000
0000000000 102040000000000
ooooo

O0oo0ooO0o0oo0ooooooooooOoooao
0000000000 0DoublePad/Bass0 0000
ooo0oooo0O0oO0ooOooooooooooa

4.3 0OO0O0OO0OOOO

0000 ODoublePad/Bass0 000000000

ooooboooooooboooooooooooooo

gooooooobooboobooooooooooooon
gooooooooooobooboooooboobobo

000000000000 0000ODoublePad/Bass

goooooooooobooooobo 20000
O0000oo0ooo0oo pPDAODOOOOODOO
0oo0o0ooooooooooo pPDAODOOOOO
goooooooooooooobobooboboooo
000000 12)00000000000PDAC O
goobooooooooooooooooooooon
00000000000 0DoublePad/Bass0 000
gooooboooooooooooboooooobo
goooooboobooooeob9ooooooO
goooobooooOOooooobooooboooooo
goboobbooooooooooobooooooooon
gbooooboooobooboooo o400 120
ooa
goooboooooooobooooboooooo
0000000 PhAODOOOOOOOOOOOOO
gooooOooooboobooooboooobooon
goooboooooooooobooooboobooonon
gooboooooooooobooooboboooo
gobooboooooooobobooboooboooooDoo

06 0O00O0O0OOOOO

Fig.6 Hammering-on.

07 ODoOOooooo
Fig.7 Pulling-off.
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Fig.8 Slide.
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Fig.9 Choking.
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Fig.11 One-finger. Fig.12 Slapping.
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Table 3 State change by a right-hand state and an event.
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Fig.13 A prototype system.
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Fig.14 Playing music with the DoublePad/Bass.
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Fig.15 The guided mode and the simple mode.
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